Targeted Analysis of Protein Phosphorylation by 2D Electrophoresis.
Two-dimensional (2D) gel electrophoresis combines isoelectric focusing in the first and SDS polyacrylamide gel electrophoresis in the second dimension to separate complex mixtures of proteins with unequalled resolution and sensitivity. It is well suited for the analysis of posttranslational protein modifications as most of them affect the isoelectric point and, therefore, the focusing behavior of the protein in the first dimension. It is particularly useful for low-abundance proteins, as it provides a first indication of PTMs, before establishing methods for protein isolation. For targeted proteomics of more abundant proteins, 2D electrophoresis itself may be the method of choice for the isolation of posttranslationally modified isoforms of the protein of interest for mass spectrometric analyses. Protein phosphorylation can be detected by use of phospho-specific stains or antibodies, or by comparing spot patterns of a protein sample before and after phosphatase treatment. Here we describe a simple method, combining 2D gel electrophoresis and western blot analysis with dephosphorylation by λ-phosphatase to analyze the phosphorylation status of oxophytodienoic acid reductase 3 in protein extracts from different organs of tomato and Arabidopsis plants.